Cultures initiated with isolated goatkidney glomeruli produce erythropoietin over periods of 7 months. Production seems dependent upon a minimum interval of about 30 days between changes of medium. Experiments distinguishing between erythropoietin, renal activator, and serum substrate support the conclusion that the factor released to the medium of long-term glomerular cultures is erythropoietin itself. The system offers promising opportunities for studying regulation of erythropoietin production, and possibly could be developed as a source of significant quantities of the hormone.
The kidney is established as a primary source of erythropoietin in numerous species (1) (2) (3) . Unestablished is the intrarenal site of erythropoietin production. Evidence exists supporting locales that include a diffuse tubular origin (4), proximal tubules (5) , juxtaglomerular apparatus (6, 7) , and glomerulus (8) . These reports, coupled with suggestions that kidney tissue in culture might yield erythropoietic agents (9, 10) , prompted us to investigate cultures of isolated renal glomeruli as a source of erythropoietin. We found that cultures of goat glomeruli are capable of producing an erythropoietically active substance in significant quantity for as long as 7 months. The activity is ascribable to erythropoietin, and appears to be unrelated to other factors that may be involved in erythropoiesis.
METHODS

Cultures
A detailed description of procedure and culture characteristics appears elsewhere (11) . Briefly, a modification of the method of Greenspon and Krakower (12) is used to isolate renal glomeruli, which are then plated in flasks or dishes in growth medium containing 10-15% serum. I Glomeruli that attach to the flask surface give rise to cellular outgrowth, usually within 3-9 days, generally forming a confluent monolayer by 21-30 days. Fig. 1 shows the appearance of the outgrowth on day 15 in a typical culture of goat glomeruli. Medium, collected at different intervals during culture, was assayed for erythropoietin both in vivo and in vitro Erythropoietin assay
In vivo. Ex-hypoxic polycythemic mice (Brookhaven strain) (13) or transfused plethoric mice (Swiss-Webster strain) (14) were used to determine erythropoietic activity. Activity was related to uptake of 59Fe into circulating erythrocytes after an intraperitoneal injection of test substance. In addition to test groups, all assays included saline-injected controls and at least three groups receiving different levels of a standard preparation of erythropoietin. A minimum of two separate assays were done on all media.
In vitro. Short-term cultures of rat or human bone-marrow cells were used; the method of Krantz and coworkers (15) tures in other instances. Such variability appears to be related to the age and history of the cultures.
The ability of glomerular culture media, in this instance derived from first-and second-passage subcultures, to stimulate heme synthesis in short-term cultures of rat bone-marrow is evident from results shown in Fig. 3 . Attention is directed to the 38-day collection interval involved.
The in-vitro response was shown to be dose-related in a separate experiment (Table 1) .
Nature of culture factor
Early work led to suggestions that the erythropoietic factor released from kidney is not erythropoietin, but rather an agent that reacts with a substance in blood to produce the hormone (16) . Substantial evidence has since been amassed in support of a renal-hepatic axis (17, 18) t Procedure as follows whenever anti-erythropoietin was used:
Test substance and anti-erythropoietin incubated at 370 for 60 min, then at 40 for an additional 6 hr, followed by addition of goat antiserum to rabbit IgG to react with unbound anti-erythropoietin at room temperature for 30 min. The mixture was then centrifuged and the supernatant was collected for assay.
(b) The combination of results displayed in Table 2 serve to eliminate renal erythropoietic factor and plasma substrate as agents responsible for erythropoietic activity of culture media, while lending further support for designation of this substance as erythropoietin. Again, culture medium incubated with anti-erythropoietin (group h) lost all activity, while at the same time it was possible to show with proven preparations of renal erythropoietic factor that "substrate" is uninvolved (group i and j), and that renal erythropoietic factor was similarly absent from active culture medium (group k). (c) Sialic acid appears to be a needed component of erythro- poietin for activity in vivo and desialylation by neuraminidase significantly reduces activity in the standard 
